Evidence of a precursor-product relationship between vitellogenin and toposome, a glycoprotein complex mediating cell adhesion.
Toposome, a large and oligomeric glycoprotein complex isolated from mesenchyme-blastula embryos, was defined as a cell-adhesion molecule expressing positional information specificities during sea urchin embryogenesis. This report describes the biochemical and functional characterization of the toposome precursor from sea urchin coelomic fluids of both male and female organisms. The molecule is isolated in the form of a 22S particle which has an apparent molecular mass of 200 kDa. An intermediate form is present in yolk granules of unfertilized eggs with a molecular mass of 180 kDa. The 200 kDa and 180 kDa polypeptides are defined as toposome precursors by Western blot and immunoprecipitation analyses using polyclonal and monoclonal toposome-specific antibodies. Comparison of the 200 kDa polypeptide and mesenchyme-blastula toposome by partial-proteolysis peptide-mapping shows that they are related in a precursor-product relationship. A morphogenetic cell-aggregation assay shows that toposome precursors promote cell adhesion of dissociated blastula cells, suggesting that processing is not required for the cell-adhesion function. The studies reported here present the first evidence that cell adhesion molecules first appear in the form of a 200 kDa polypeptide, previously named vitellogenin, and to which only a function as major-yolk-protein precursor has been ascribed.